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Method for Managing Radio Resources and Radio System 
Field 

The invention relates to a method for managing radio resources in a 
radio system and a radio system. 

5 Baclcground 

The amount of users and the density of mobile equipment are fur- 
ther increasing together with the rising need for transferring large amounts of 
information over wireless communications systems. This causes increasingly 
tightening demands and requirements for the capacity of mobile communica- 

10 tion systems. 

It has been proposed that instead of just one type of radio access 
technology, future wireless communication networks should be using several 
types of radio access technologies, such as WCDMA (Wideband Code Divi- 
sion Multiple Access), GSM/EDGE (Global System for Mobile Communica- 

15 tion/Enhanced Data Rates for Global Evolution) or the like. With the use of dif- 
ferent technologies, the network as a whole can take advantage of coverage 
and capacity characteristics of the different technologies. This causes new 
demands for the management of network resources. A critical demand will be 
the managing quality of service (QoS) in a network without wasting resources. 

20 In the near future, wireless communication networks and wireless 

user equipment will more and more support Internet protocol (IP) based tech- 
nologies. In most of the fixed networks, the amount of IP traffic has already 
exceeded that of circuit switched traffic. It also has been proposed that when 
IP traffic begins to dominate radio access networks (RAN) network layers can 

25 be removed and costs reduced by native IP handling. 

Managing radio resources is a critical task for future communication 
networks, especially for communication networks using packet switched trans- 
port networks with a routing function, e.g. IP packet based transport networks. 
IP packet based transport exploits one of the very basic features of IP packets: 

30 when user data is packetized by means of IP, an IP packet comprises the in- 
formation about the packet's destination together with its origin, which makes 
the packet easily routable. This makes the IP packet very tolerant for network 
failures or constant topology changes, problems that in other types of networks 
are usually solved by external logic, such as protection and management sys- 
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terns. The length of the IP packet is variable, which makes it easy to adapt to 
various types of signalling and user data. 

When data is put into IP packet form, the destination address 
causes specific routing decisions in routers, through which the packet travels 
5 on route to its destination. In circuit switched networks, the content is unaware 
of its destination, and the network signals the connection. Network capacity is 
reserved by the signalled connection as long as the connection lasts. In packet 
networks, user data is sent over a specific link and several consequent packets 
can share the same connection. 

10 Routing was originally designed for file transfer, so it is naturally op- 

timized for that purpose. The above described routing performs well also for 
real time traffic, such as voice and videotelephony', as long as there is enough 
network capacity available and the quality of service (QoS) Is taken care of. 

Problems arise when the communication network is congested, e.g. 

15 part of the communication network becomes overioaded. Congestion can oc- 
cur if, for example, the routers or other network elements receive data faster 
than the data can be forwarded from the router. If the traffic is allowed to flow 
freely to the IP transport of the mobile networi<, like on the Intemet, especially 
the thin transport part dose to the base stations may become congested. 

20 In prior art it has been suggested that, when destination routes are 

congested, data packets are either drop or put on hold, depending for example 
on the router's capabilities. Packets being queued at buffers in the communica- 
tion system can be dropped to make room for arriving packets. New packets 
can be prevented from entering the congested part of the communication sys- 

25 tem until room for new data is made. However, these techniques cause prob- 
lems, such as dropped data or delay, and variation of delay that degrade the 
quality of service and that therefore are unwanted especially in real-time tele- 
communication services. 

From the coverage point of view, it may be necessary to build more 

30 radio capacity than there is transport capacity on those links close to the base 
stations. The problem is that this may even increase the possibility of ending 
up in a congested situation where e.g. handover from one cell to another 
would be sensible from the radio point of view but not from the transport point 
of view. Congestion may be further increased by link failures, which lower the 

35 transport capacity. 
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The data congestion problem is also introduced in a previous appli- 
cation (PCT/IB02/00919) of the applicant In the- application, the problem is 
solved by data routing: a congested portion of a communication system is 
identified, and data throughput in the congested portion is reduced by routing 

5 data via a selected base station. The application describes an IP transport Re- 
source Manager (ITRM) which manages the transport control, e.g. the quality 
of service (QoS) in the transport network, by monitoring the IP data flow 
through the transmission network, and which receives measurements from 
various elements of the network, indicating, among other things, traffic conges- 

10 tion. An entity called a common resource management server (CRMS) Is also 
described in the application, the CRMS being responsible for the management 
of radio resource control. The CRMS receives periodical load and QoS meas- 
urements from each radio cell of the radio network and acts as an advisor to 
an entity responsible for the radio network control functions of the radio access 

15 networi< in question. The previous application introduces a way to pass infor- 
mation between the ITMR and the CMRS using messages from the ITMR to 
the CMRS. 

Brief Description of the Invention 

An object of the invention is to provide an Improved method for 

20 managing radio resources in a radio system. This is achieved by a method for 
managing radio resources in a radio system, the radio resources being used 
for providing a radio connection between user equipment and a radio cell of a 
base station in a radio network of the radio system, the method comprising: 
receiving radio capacity information on the radio cell, receiving transport 

25 capacity information on a transport network, the transport network being used 
for connecting the base stations of the radio network to a core network, and 
determining a transport capacity limit for the radio cell based on the transport 
capacity information, signalling the transport capacity limit of the radio cell to 
the base station, adjusting, in the base station, the radio capacity information 

30 based on the transport capacity limit, signalling from the base station the ad- 
justed radio capacity infomnatlon on the radio cell, and managing radio re- 
sources of the radio network by using the signalled adjusted radio capacity 
information on the radio cell. 

The invention also relates to a radio system, comprising: at least 

35 one radio network, the radio network comprising at least one base station for 
providing user equipment with a radio cell for radio transmission and reception, 
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a transport network for providing tlie base stations of the radio network with a 
connection to a core network of the radio system, a radio resource manage- 
ment unit for managing the radio resources between the base stations and the 
user equipment in the radio network, configured to receive radio capacity in- 

5 formation on the radio cell, a transport resource management unit for manag- 
ing the transport network resources, configured to receive transport capacity 
information on the transport network; and the transport resource management 
unit is configured to determine a transport capacity limit for a radio cell based 
on the transport capacity information, the transport resource management unit 

10 is configured to signal the transport capacity limit of the radio cell to the base 
station, the base station is configured to adjust the radio capacity information 
on the radio cell based on the transport capacity limit, the base station is con- 
figured to signal the adjusted radio capacity information on the radio cell to the 
radio resource management unit to be used in managing radio resources, the 

15 radio resource management unit is configured to manage radio resources of 
the radio network by using the signalled adjusted radio capacity information on 
the radio cell. 

Prefenred embodiments of the invention are disclosed In the de- 
pendent claims. 

20 The method and system of the invention provide several advan- 

tages. The invention makes it possible for the radio system to take the trans- 
port load situation into account when managing the radio resources of the ra- 
dio system, e.g. when performing handovers, selecting a target sell or tuning 
the cell camping behaviour of mobiles. In an embodiment of the invention, it is 

25 possible to select the best possible handover target cell from both the radio 
and transport network point of view and to avoid congestion in both networks. 

Another advantage of the invention is that it makes it possible not 
only to quickly reduce data congestion in a congested situation, but it also en- 
ables load to be balanced between radio cells, thus making it possible to avoid 

30 congestion in advance. 

Another advantage of the Invention is that no new interface between 
the transport resource management unit and the radio resource management 
unit is needed. The radio resource management unit does not even have to be 
aware whether or not the network comprises a transport resource manage- 

35 ment unit. 
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List of Drawings 

In the following, the invention will be described in greater detail with 
reference to the preferred embodiments and the accompanying drawings, in 
which 

5 Figure 1 shows an example of a radio system; 

Figure 2 shows an example of a general protocol model for a radio 
access system; 

Figure 3 shows another example of a radio system; and 
Figure 4 is a flow chart illustrating a method for managing radio re- 
10 sources in a radio system. 

Description of Embodiments 

Referring to Figure 1 , a radio system is described as an example of 
a system to which embodiments of the invention can be applied. In Figure 1, 
the embodiments are described in a simplified radio system, which comprises 

15 the main parts of a radio system: a core networl< (CN) 100, a radio access 
networl< 130, 120, 160, and user equipment (UE) 170, 

Figure 1 shows the general architecture of an evolutionary 3G radio 
system using different technologies and interoperation of different generations 
of radio access networks, wherein network elements from the second, 2.5 and 

20 third generations coexist. In the description, the radio system of the second 
generation is represented by the GSM (Global System for Mobile Communica- 
tions), the 2.5 generation radio system by a radio system which is based on 
the GSM, and which uses the EDGE technique (Enhanced Data Rates for 
Global Evolution) for increasing the data transmission rate, and which can also 

25 be used for implementing packet transmission in the GPRS system (General 
Packet Radio System). The third generation radio system is represented by a 
radio system which is known at least by the names IMT-2000 (International 
Mobile Telecommunications 2000) and UMTS (Universal Mobile Telecommu- 
nications System). 

30 The Base Station Subsystem (BSS) 160 based on the GSM con- 

sists of a base station controller (BSC) 166 and base transceiver stations 
(BTS) 162, 164, The base station controller 166 controls the base transceiver 
stations 162, 164. The interface 106 between the core network 100 and the 
BSS 160 is called A. The interface between the BSC 166 and BTS 162, 164 is 

35 called A-bis. In principle, the devices implementing the radio path and their 
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functions should be located In the base transceiver station 162, 164 and the 
management devices in the base station controllfer 166. The implementation 
may naturally deviate from this principle. 

The UMTS Radio Access Network (UTRAN) 130 consists of radio 

5 network subsystems 140. Each Radio Network Subsystem (RNS) 140 consists 
of radio network controllers (RNC) 146 and nodes B 142, 144. Node B is rather 
an abstract concept, which is frequently replaced by the term 'base station'. 
The interface between different radio network subsystems RNS 140 is called 
lur. The interface 108 between the core network 100 and the UTRAN 130 is 

10 called lu. The interface between the RNC 146 and node B 142, 144 is called 
lub. In respect of its functionality, the radio network controller 146 approxi- 
mately con-esponds with the base station controller 166 of the GSM system 
and the node B 142, 144 to the base station 162, 164 of the GSM system. So- 
lutions are also available where the same device functions both as the base 

15 station and as the node B, i.e. the device can simultaneously implement a 
TDMA (Time Division Multiple Access) and a WCDMA radio interface. 

The radio system may use an IP technology based radio access 
network, i.e. an IP RAN (Intemet Protocol Radio Access Network, IP Radio 
Access Network) 120. Figure 1 shows the role of the IP RAN 120 in the radio 

20 system, using the IP RAN 120 as an example of a radio access network (RAN) 
to which the embodiments can be applied. The IP RAN 120 is a radio access 
network platform based on IP-technology also enabling interoperation with 
other, more conventional radio network access technologies and networks, 
such as the UTRAN (UMTS Radio Access Network), BSS (Base Station Sub- 

25 system) used in GSM (Global System for Mobile Communications) or GERAN 
(GSM EDGE Radio Access Network). 

The IP RAN 120 can be briefly described with the following groups 
of entities described in Figure 1 : the IP base stations (IP BTS) 126, the IP RAN 
gateways, such as RNGW (Radio Access Network Gateway, RAN Gateway) 

30 121; CSGW (Circuit Switched Gateway) 123 and RNAS (Radio Access Net- 
work Server, RAN Access Server) 127, and the IP RAN common servers, not 
illustrated in Figure 1 for the sake of clarity. The IP RAN comprises also other 
elements, like routers, also not described in Figure 1. 

In IP RAN 120, most of the Ajnctions of the centralized controller 

35 (RNC 146 and BSC 166) are moved to the IP base station 126. In parUcular, all 
the radio interface protocols are terminated at the IP base station 126. Entities 
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outside the IP base station 126 are needed for example to perfomn common 
configuration and some radio resource (RR) functions, or to IntenA^ork with 
conventional radio access networks or base station subsystems or gateways to 
the core network 100. 
5 Figure 1 also illustrates the coverage areas, i.e. cells, of the base 

stations of the different radio access networks. Cells 143 and 145 thus repre- 
sent the coverage areas of nodes B 142 and 144,' and cells 163 and 165 rep- 
resent the coverage areas of the base stations 162 and 164. One node B 142, 
144, or base station 162, 164 may either serve one cell, as illustrated in Figure 
10 1, or several cells which in the case of base stations, can be sectored cells. 
The coverage area of the IP base station (IP BTS) 126, Is represented by mul- 
tiple cells 124, 125, 128, 129 In the figure, but an IP BTS may also serve just 
one cell. 

User equipment 170 illustrated In Figure 1 Is preferably applicable to 
15 both 2G and 3G systems, comprising at least one transceiver for establishing a 
radio connection to the radio access network 120. Typically, user equipment 
170 Is a mobile station, further comprising an antenna, a user interface and a 
battery. Nowadays various kinds of user equipment 170 are available, e.g. 
equipment Installed in a car and portable equipment, and user equipment 170 
20 can also have properties similar to those of a personal computer or a portable 
computer. User equipment 170 is connected to the radio system via the base 
stations of a radio access network, such as the IP RAN 120, for providing the 
user of the user equipment with access to the core networi< of the telecommu- 
nications system. 

25 Referring to Figure 2, a general protocol model for IP RAN is ex- 

plained. As described in Figure 2, IP RAN internal functions and protocols can 
be classified into three different layers: a Radio Network Layer (RNL) 200, a 
Transport Networi< Layer 210 and an Operation and Maintenance (O&M) and 
Policy Management Layer 220. A protocol stack diagram, as in Figure 2, usu- 

30 ally further comprises two planes, a Control Plane 202 and a User Plane 212. 
The application protocols 204 and the data streams 214 in the radio network 
layer 200 and the signalling bearers 206, transport network control protocols 
208, data bearers 216, 224 and the IP layer 205 In the Transport Networi< 
Layer 210 and the applications 222 in the O&M and Policy Management Layer 

35 are also illustrated In Figure 2. The control plane 202 transfers signalling In- 
fbmnation, and the user plane 212 transfers all Infomnatlon sent and received 
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by the user. The Radio Network Layer 200 includes all the functions and proto- 
cols related to radio, i.e. RAN, or cellular specific protocols. The Transport 
Network Layer 210 represents standard transport technology that has been 
selected to be used for the IP RAN. In the IP RAN the transport network layer 

5 210 has a wider scope than in the UTRAN, where it was intended only to pro- 
vide the signalling bearer and the data bearer and control the setup of the user 
plane connection. The transport layer 210 is shared with the core network 100 
(described in Figure 1). The Operation and Maintenance and Policy Manage- 
ment Layer 220 takes care of the network operation and maintenance and 

10 network policy management. Each layer can be described in terms of logical 
entities. The physical architecture and physical network element may include 
more than one logical entity for each layer. Further information on radio tele- 
communications systems can be found In the literature and standards on the 
field. 

15 Figure 3 illustrates a manner of managing radio resources in a radio 

system. The embodiment Is described in a simplified radio system, using an IP 
RAN based system as an example. However, the embodiments are not re- 
stricted to these systems given as examples but a person skilled in the art may 
apply the solution to other radio systems or their combinations provided with 

20 the necessary properties. 

The radio system of Figure 3 comprises a radio access network 
(RAN), in this case an IP RAN 120, but the radio access network could also be 
some other packet switched network with a routing function. The radio system 
could also be, for example, a virtual private network (VPN). 

25 The radio system comprises at least first user equipment 370. In 

Figure 3, second user equipment 372 is also described. The IP RAN 120 of 
Figure 3 comprises a radio network 324 and a transport network 322, The logi- 
cal function of the radio network 324 is, as described in Figure 1 , to provide 
user equipment 170 with a radio cell 124, 125, 128, 129 for radio transmission 

30 and reception. The logical function of the transport network 322 is to provide 
the radio cell 124, 125, 128, 129 with a connection to the core network 100. 

The radio network 324 comprises base stations (BTS) 326, 328 
which, in this case, are IP base stations. The first base station 326 provides 
the first user equipment 370 with a radio connection 307 for providing it access 

35 to the radio system. The second user equipment 372 is also connected to the 
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radio network 324 via tlie first base station 326 which provides radio cxjnnec- 
tion 306 to user equipment 372. 

in a radio system, the radio ceils created by base stations usually 
overlap to some extent to provide extensive coverage. In the existing radio 

5 systems, wireless telecommunications connections are established by user 
equipment and base stations which communicate with each other on a radio 
connection, i.e. calls or data transmission connections between different user 
terminals are established via base stations. This is illustrated in Figure 3 by 
radio connections 306, 307, 308. In particular, Figure 3 shows a situation 

10 where user equipment 370, which may be mobile, communicates over a radio 
connection with the first base station 326, simultaneously measuring common 
pilots of this base station 326 and the second base station 328 for a possible 
handover. In a typical situation, the radio connection the user equipment shifts 
from the first base station to the second base station when there Is free capac- 

15 ity in the new cell and the new connection has a better quality. Channel and 
cell handovers enable continuity of the radio connection when the user termi- 
nal moves or the physical radio channel changes as a function of time. 

The core network 100 comprises core networks of different genera- 
tions, such as a 2G core network 332, 3G core network 334. 3G packet core 

20 network 336 and 2G packet core network 338. 

The IP RAN 120 also comprises radio access network gateways 
that are the access points to IP RAN from the core network and other radio 
access networks. The radio access network gateways are: a CSGW (circuit 
switched gateway, CS gateway) 123, an RNGW (radio access network gate- 

25 way, RAN gateway) 121 and an RNAS (radio access network server, RAN ac- 
cess server) 127 (illustrated in Figure 1). The transport network 322 is con- 
nected via a connection 314 to the CSGW 123 and via a connection 315 to the 
RNGW 121. In the example of Figure 3, both connections 314 and 315 are 
implemented as IP connections, but their implementation is not, however, re- 

30 stricted to IP; other suitable techniques can also be used. 

The 2G core network 332 comprises a 2G mobile station controller 
(2G MSG) 323 connected via interface A to the C§GW 123. The 3G core net- 
work 334 comprises a 3G mobile station controller (3G MSG) 325 connected 
via an lu-CS interface to the CSGW 123. The 3G packet core network 336 Is 

35 connected via an lu-PS Interface to the RNGW 121. The 2G packet core net- 
work 338 is connected via a Gp/IP interface to the transport network 322.The 
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radio system of Figure 3 also comprises a radio resource management unit 
301 for managing the radio resources between the base stations and the user 
equipment in the radio network. The radio resource management unit 301 is 
configured to receive radio capacity information. The radio capacity information 

5 can be indicated as the cell load of the radio cell. In the example of Figure 3, 
the radio resource management unit 301 is implemented by one of the RAN 
common servers, an entity called a common resource management server 
(CRMS). However, the implementation of the embodiment is not restricted to 
the CRMS but the radio resource management unit 301 could be any entity 

10 configured to receive radio capacity information on the radio network 324. 

The radio system of Figure 3 also comprises a transport resource 
management unit 300 for managing the transport network resources. The 
transport resource management unit 300 is configured to receive transport 
load information on the transport network 322 available to the radio cells. In the 

15 example of Figure 3, the transport resource management, unit 300 is imple- 
mented by an entity called an IP Transport Resource Manager (ITRM). The 
ITMR belongs to the transport network 322 logical architecture and it manages 
and monitors the resources across the access part of the IP transport network, 
but not the core network. The implementation of the embodiment is, however, 

20 not restricted to the ITRM but the transport resource management unit 300 
could be any entity configured to measure the transport load of the transport 
network 322. 

The transport resource management unit 300 receives measure- 
ments and reports indicating the transport capacity of the transport network. 

25 The transport capacity can be indicated as the transport load. Based on the 
transport capacity information the transport resource management unit 300 
receives from the transport network 322, it is able to determine a traffic capac- 
ity limit for each radio cell 124, 126, 128, 129. The traffic capacity limit deter- 
mined by the transport resource management unit 300 for each base station 

30 326, 328 is an upper limit for user traffic to the gateways towards the core net- 
work. The traffic capacity limit can also be an upper limit for user traffic from a 
base station to other base stations, typically to the neighbouring base stations. 

The transport resource management unit 300 signals the transport 
capacity limit of the radio cell to the respective base station. 

35 The base station 326, 328 then adjusts the radio capacity informa- 

tion on the radio cell based on the transport capacity limit. The base station 
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326, 328 signals the adjusted radio capacity information to the radio resource 
management unit 301. The radio capacity information reflecting the cell load is 
thus adjusted to also reflect the transport load of the transport network. 

The radio resource management unit 301 uses the adjusted radio 
5 capacity information for managing the radio resources, e.g. for re-arranging the 
handover lists. 

The base station 326, 328 can use the transport capacity limit to ad- 
just the available radio capacity of the radio cell. The base station 326, 328 can 
e.g. use the information when receiving a new access request, e.g. an incom- 

10 ing handover or initial access. 

The radio resource management unit 301 is also capable of tuning 
cell access parameters in order to balance load between cells. The radio re- 
source management unit 301 can now take the transport load of the transport 
network into account in autotuning, in addition to the load of the radio interface 

15 indicated in the radio capacity information the radio resource management unit 
301 receives from the radio cells. Thus, it is possible to avoid congestion in the 
radio system in advance, in addition to reducing congestion in an already con- 
gested situation. 

Let us use an example to further clarify the embodiment of Figure 3. 

20 The transport resource management unit 300 is connected to the transport 
network 322 via a connection 316 and it receives information about transport 
capacity of the transport network, e.g. connections 313, 314, 315, 317, 318. 
The connections 314, 315 towards the CSGW 123 and RNGW 121, and the 
connections 317, 318 from the base stations 328, 326 are part of the transport 

25 network 322. Connections between base stations, e.g. the connections 318, 
313, 317 between the BTS 326 and the BTS 328 also belong to the transport 
network 322. The radio resource management unit 301 receives information 
through a connection 312 about radio capacity of the BTS 326 and the BTS 
328, reflecting the load of air interface, e.g. radio connections 307, 306 and 

30 308. When high transport load is detected in the connection 313, 314, 315, 
317 or 318, the transport resource management unit 300 commands, using a 
connection 311, the BTS 326 and the BTS 328 to reduce the capacity they 
may admit to users who request communication over the connection 318, 313, 
317, 314 or 315. At the same time, the information the radio resource man- 

35 agement unit 301 receives through the connection 312 from the BTS 326 or 
the BTS 328 is adjusted automatically to reflect the commands the BTS 326, 
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328 has received from the transport resource management unit 300. Now all 
the elements, the BTS 326, 328, the transport resource management unit 300 
and the radio resource management unit 301 work according to consistent ca- 
pacity Information without any direct connection between the transport re- 

5 source management unit 300 and the radio resource management unit 301. 
When the transport load In the connection 318, 313, 317, 314 or 315 de- 
creases back to normal, the transport resource management unit 300 com- 
mands the BTS 326, 328 to put all air interface capacity to use; this Is further 
automatically noticed in the radio resource management unit 301. 

10 Thus, in the light of the example, the idea of the described embodi- 

ment lies in dynamically adjusting the radio capacity information, more specifi- 
cally the radio capacity Information on the radio cell that is reported to the radio 
resource management unit 301 and used by the BTS 326, 328 e.g. when a 
handover or access request arrives, based on the transport capacity limit re- 

15 fleeting the transport capacity and load situations in the transport network 322 
e.g. from the anchor point of the handover to each base station. 

The radio capacity information signalled from the BTS to the radio 
resource management unit can be indicated as the cell load of the radio cell. 
Typically it comprises parameters expressing information on the maximum 

20 available capacity of the ceil and current load Information expressed, for ex- 
ample, as a percentage of the maximum capacity. Alternatively, the radio ca- 
pacity Infomriation may comprise a parameter reflecting the available radio ca- 
pacity. 

The disclosed functionalities can be implemented in the different 
25 parts of the radio system by means of software, usually as a processor and its 
software, but various hardware solutions are also feasible, e.g. a circuit built 
from logic components or one or more application specific integrated circuits 
ASIC. A hybrid of these different implementations is also feasible. When 
selecting the implementation method, a person skilled in the art will consider 
30 the requirements set on the size and power consumption of the device, the 
necessary processing capacity, the production costs and the production vol- 
umes. Referring to the flow chart of Figure 4, a method for managing radio 
resources in a radio system is described. The radio resources are used for 
providing radio connections between user equipment and respective base sta- 
35 tions of radio cells in a radio network of the radio system. 
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The method starts in 400. In 402 radio capacity information indicat- 
ing the cell load of the radio cells available to user equipment is received. 

In 404 transport capacity information on the transport network avail- 
able to radio cells is received, the transport network being used for connecting 
5 the base stations of the radio network to a core network. 

In 406 a transport capacity limit for a radio cell is determined based 
on the transport capacity information. 

In 408 the transport capacity limit of the radio cell is signalled to the 
respective base station of the radio cell. 
10 In 410 the radio capacity information is adjusted in the base station 

based on the received transport capacity limit. 

In 412 the adjusted radio capacity information of the radio cell is 
signalled from the base station to be used in managing radio resources of a 
radio network. 

15 In 414 the radio resources of a radio network are managed by using 

the signalled adjusted radio capacity information on the radio cell. 
The method ends in 416. 

The disclosed method can be implemented by the previously dis- 
closed radio system but also other kind of radio systems can be used. 
20 According to the method, the available radio capacity of the radio 

cell can be adjusted based on the received transport capacity limit. 

In the method, the radio capacity information can be indicated as 
the cell load of the radio cell. The transport capacity information can be indi- 
cated as the transport load of the transport network. 
25 In an embodiment of the method, the radio capacity information in- 

dicates the current and the maximum cell load of the radio cell. 

In another embodiment of the method, the radio capacity informa- 
tion indicates the current cell load and the available radio capacity of the radio 
cell. 

30 In an embodiment of the method, the transport capacity information 

indicates the transport load of a connection from one base station of the radio 
network to another base station of the radio network. 

In an embodiment of the method, the adjusted radio capacity infor- 
mation of the radio cell is signalled from the base station to a radio resource 

35 management unit to be used in managing radio resources. In an embodiment, 
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the adjusted radio capacity information of the radio cell is signalled from the 
base station to a Common Radio Resource Management Server. 

In an embodiment of the method, the transport capacity limit of a ra- 
dio cell is determined in a transport resource management unit. In an embodi- 
5 ment, the transport capacity limit of a radio cell is determined In an Internet 
Protocol Transport Resource Manager. 

In an embodiment of the method, a handover list is organized based 
on the adjusted radio capacity information of the radio cells. 

In an embodiment of the method, the adjusted radio capacity infor- 
10 mation on the radio cells is used when handling base station admission re- 
quests. 

In an embodiment of the method, the adjusted radio capacity infor- 
mation of the radio cells is used when handling handover requests. 

Although the Invention has been described above with reference to 
15 an example according to the accompanying drawings, It is obvious that the 
invention is not restricted thereto but can be varied in many ways within the 
inventive idea disclosed in the accompan^ng claims. 
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Claims 

1 . A method for managing radio resources in a radio system, tlie ra- 
dio resources being used for providing a radio connection between user 
equipment and a radio cell of a base station in a radio network of tlie radio sys- 

5 tern, the method comprising: 

receiving (402) radio capacity information on the radio cell, 

receiving (404) transport capacity information on a transport net- 
work, the transport network being used for connecting the base stations of the 
radio network to a core network, 
10 characterized by 

detemnining (406) a transport capacity limit for the radio cell based 
on the transport capacity information; 

signalling (408) the transport capacity limit of the radio cell to the 
base station; 

15 adjusting (410), in the base station, the radio capacity information 

based on the transport capacity limit; 

signalling (412) from the base station the adjusted radio capacity in- 
formation on the radio cell; 

managing (414) radio resources of the radio network by using the 
20 signalled adjusted radio capacity information on the radio cell. 

2. The method of claim 1 , wherein available radio capacity of the ra- 
dio cell is adjusted based on the received transport capacity limit. 

3. The method of claim 1 , wherein the radio capacity infomiation in- 
dicates the current cell load and the maximum radio capacity of the radio cell. 

25 4. The method of claim 1 , wherein the radio capacity information in- 

dicates the current ceil load and the available radio capacity of the radio cell. 

5. The method of claim 1 , wherein the transport capacity information 
indicates the transport load of the transport network. 

6. The method of claim 1, wherein the transport capacity information 
30 indicates the transport load of a connection from one base station of the radio 

network to another base station of the radio network. 

7. The method of claim 1, wherein the adjusted radio capacity in- 
formation on the radio cell is signalled from the base station to a radio resource 
management unit to be used in managing radio resources. 
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8. The method of claim 1 , wherein the adjusted radio capacity in- 
formation on the radio cell is signalled from the base station to a Common Ra- 
dio Resource Management Server to be used in managing radio resources. 

9. The method of claim 1, wherein the transport capacity limit of a 
5 radio cell is determined in a transport resource management unit. 

10. The method of claim 1, wherein the transport capacity limit of a 
radio cell is determined in an Internet Protocol Transport Resource Manager. 

1 1 . The method of claim 1 , wherein a handover list is organized 
based on the adjusted radio capacity information on the radio cell. 

10 12. The method of claim 1, wherein the adjusted radio capacity in- 

formation on the radio cell is used when handling base station admission re- 
quests. 

13. The method of claim 1, wherein the adjusted radio capacity in- 
formation on the radio cell is used when handling handover requests. 
15 14. A radio system, comprising: 

at least one radio network (324), the radio network (324) comprising 
at least one base station (326) for providing user equipment (370) with a radio 
cell (124, 125, 128, 129) for radio transmission and reception; 

a transport network (322) for providing the base stations of the radio 
20 network with a connection to a core network (1 00) of the radio system; 

a radio resource management unit (301) for managing the radio re- 
sources between the base stations (326, 328) and the user equipment (370) in 
the radio network (324), configured to receive radio capacity information on the 
radio cell (124, 125, 128, 129); 
25 a transport resource management unit (300) for managing the 

transport network resources, configured to receive transport capacity informa- 
tion on the transport network (322); 

characterized in that 

the transport resource management unit (300) is configured to de- 
30 termine a transport capacity limit for a radio cell based on the transport capac- 
ity information; 

the transport resource management unit (300) is configured to sig- 
nal the transport capacity limit of the radio cell to the base station (326); 

the base station (326) is configured to adjust the radio capacity in- 
35 formation on the radio cell based on the transport capacity limit; 
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the base station (326) Is configured to signal the adjusted radio ca- 
pacity information on the radio cell to the radio resource management unit 
(301) to be used in managing radio resources, 

the radio resource management unit (301) is configured to manage 
5 radio resources of the radio networl< (324) by using the signalled adjusted ra- 
dio capacity information on the radio cell. 

15. The system of claim 14, wherein available radio capacity of the 
radio cell is adjusted based on the received transport capacity limit, 

16. The system of claim 14, wherein the radio capacity information 
10 indicates the current cell load and the maximum radio capacity of the radio cell 

(124, 125. 128, 129), 

17. The system of claim 14, wherein the radio capacity infonmation 
indicates the cunrent cell load and the available radio capacity of the radio cell 
(124, 125, 128, 129). 

15 18. The system of claim 14, wherein the transport capacity informa- 

tion indicates the transport load of the transport network (322). 

19. The system of claim 14, wherein the transport capacity informa- 
tion indicates the transport load of a connection from one base station (326) of 
the radio network to another base station (328) of the radio network (324). 

20 20. The system of claim 14, wherein the adjusted radio capacity in- 

formation on the radio cell Is signalled from the base station (326) to a Com- 
mon Radio Resource Management Server (301) to be used in managing radio 
resources. 

21. The system of claim 14, wherein the transport capacity limit of a 
25 radio cell is determined in an Internet Protocol Transport Resource Manager 

(300). 

22. The system of claim 14, wherein a handover list is organized 
based on the adjusted radio capacity information on the radio cell (124, 125, 
128, 129). 

30 23. The system of claim 14, wherein the adjusted radio capacity in- 

fomiation on the radio cell (124, 125, 128, 129) is used when handling base 
station admission requests. 

24. The system of claim 14, wherein the adjusted radio capacity in- 
fonnation on the radio cell (124, 125, 128, 129) is used when handling hand- 

35 over requests. 
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25. The system of claim 14, wherein the base station (326) is con- 
figured to adjust the available radio capacity of the radio cell based on the 
transport capacity limit. 

26. The system of claim 14, wherein the transport resource man- 
5 agement unit (300) is an Internet Protocol Transport Resource Manager. 

27. The system of claim 14, wherein the radio resource manage- 
ment unit (301) is a Common Radio Resources Management Server. 

28. The system of claim 14, wherein the radio resource manage- 
ment unit (301) Is configured to organize a handover list based on the adjusted 

10 radio capacity information on the radio cell. 
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